Emodin inhibits the proliferation of PC3 prostate cancer cells in vitro via the Notch signaling pathway.
The aim of the present study was to examine the anticarcinogenic effects of emodin on the Notch signaling pathway and vascular endothelial growth factor (VEGF) in the PC3 androgen-independent prostate cancer cell line in vitro. The cell viability was assessed using an 3‑(4,5)‑dimethylthiahiazo(‑z‑y1)‑3,5‑di‑phenytetrazolium bromide assay. Cell apoptosis and cell cycle were detected using flow cytometry. Morphological alterations were observed using transmission electron microscopy. The mRNA and protein expression levels of Notch1, Jagged1, VEGF and bFGF were detected using reverse transcription‑quantitative polymerase chain reaction and western blotting, respectively. Laser scanning confocal microscope (LSCM) immunofluorescence analysis was performed to detect the levels of expression and the sub‑cellular localization of the Notch1 receptor protein. Growth of the PC3 cells was inhibited by emodin. Flow cytometry demonstrated that emodin induced apoptosis in the PC3 cells and arrested the cell cycle of the PC3 cells at the G2/M phase. The mRNA and protein expression of Notch1 in the PC3 cells was markedly increased, whereas the mRNA and protein expression levels of Jagged1, VEGF and bFGF were significantly decreased following exposure to emodin for 24 h. The LSCM assay revealed that the Notch1 was not only localized in the membrane and cytoplasm, but was also present in the nucleolus of the PC3 cells, and the expression of Notch1 in the nuclei gradually increased following treatment with emodin. These results demonstrated that emodin suppressed the growth of androgen‑independent prostate cancer cell lines and induced apoptosis and cell cycle arrest. The Notch signaling pathway was activated in the PC3 cells following exposure to emodin, which suggested that the Notch signaling pathway is involved in the prostate tumor‑suppressing mechanisms of emodin, the activation of which may depend on CBF1 protein in the nucleus by classic pathways. The antitumor function of emodin, attributed to the Notch signaling pathway, induced the downregulation of VEGF by suppressing tumorigenesis and angiogenesis, which indicated a novel mechanism underlying the emodin-mediated anti-prostate cancer effect.